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© Connection hold control system. 



© A connection hold control system is adapted to a 
data communication system in which a data commu- 
nication is alternately made between a first terminal 
(TE#1) and a second terminal (TE#2) and between 
the first terminal and a third terminal (TE#3), where 
each of the first through third terminals is coupled to 
a communication network (60) via a terminal adapter 
(TA#1-TA#3). The connection hold control system 
includes a hold part (1), provided within a first termi- 
nal adapter (TA#1) which is coupled to the first 
terminal (TE#1), for holding a first channel which 
connects the first and second terminals (TE#2, 
TE#3) via the communication network (60) and the 
terminal adapters (TA#1-TA#3) after a data commu- 
nication from the first terminal to the second terminal 
ends, and a connect part (2), provided within the first 
terminal adapter (TA#1), for connecting the first and 
second terminals via the first channel if a data com- 
munication from the first terminal to the third termi- 
nal via a second channel ends within a predeter- 



mined time after the data communication from ti 
first terminal to the second terminal ends. 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to con- 
nection hold control systems, and more particularly 
to a connection hold control system which holds a 
channel connection during a data communication 
between terminals which are respectively coupled 
to a communication network via a terminal adapter. 

A terminal may be provided with an interface 
which can be connected directly to a network such 
as a public communication network. But if the 
terminal cannot be connected directly to the com- 
munication network, the terminal is coupled to the 
communication network via a terminal adapter and 
the communication is made by exchanging pro- 
tocols. 

For example, a data communication may be 
made by coupling a terminal which is provided with 
a high performance parallel interface (HIPPI) to a 
communication network such as a broadband in- 
tegrated services digital network (B-ISDN) which 
transmits data in the asynchronous transfer mode 
(ATM). The HIPPI is used when transmitting data in 
parallel in one direction at a high speed. The B- 
ISDN which employs the ATM will hereinafter be 
referred to as the ATM network. In this case, a 
terminal adapter (TA) is interposed between the 
terminal and the ATM network. The HIPPI protocol 
of the transmitting terminal must be converted into 
the ATM protocol in the transmitting side terminal 
adapter so as to carry out an 
exchange/transmission within the ATM network, 
and the receiving side terminal adapter must again 
convert the ATM protocol into the HIPPI protocol 
before transferring it to the receiving terminal. Al- 
though the HIPPI is designed for the terminal which 
transmits in one direction at a high speed, the 
control information only is transmitted from the 
receiving side to the transmitting side. Hence, a 
conversion similar to the above is also carried out 
with respect to the control information in the re- 
verse direction. 

FIG.1 is a diagram for explaining the network 
structure described above. In FIG.1, three terminals 
62-1 through 62-3 (TE#1 through TE#3) are coup- 
led to an ATM network 60 via respective terminal 
adapters 61-1 through 61-3. The three terminals 
62-1 through 62-3 are respectively provided with 
the HIPPI, and the HIPPIs are interposed between 
the terminals 62-1 through 62-3 and the corre- 
sponding terminal adapters 61-1 through 61-3. 

When making a communication among the ter- 
minals 62-1 through 62-3, the terminal adapter con- 
verts the HIPPI protocol into the ATM protocol and 
makes the communication via the ATM network 60. 

In order to transmit data in the network struc- 
ture described above, a connection is set by set- 
ting from the transmitting side terminal adapter a 



communication path (hereinafter referred to as a 
channel) from the transmitting terminal to the re- 
ceiving terminal via the ATM network 60. For ex- 
ample, if one terminal 62-1 shown in FIG.1 it to 

5 alternately transmit data to the two terminals 62-2 
and 62-3, the terminal adapter 61-1 must release 
the previous channel every time a request to switch 
the destination is generated from the transmitting 
terminal 62-1 and a channel must be set with 

io respect to the next destination. 

However, a certain time is required to set the 
connection. The time required to set the connection 
becomes large particularly in the case of a data 
communication in which the destination is switched 

15 frequently, and the data communication efficiency 
becomes poor in this case. For this reason, there is 
a demand to realize a method of setting the con- 
nection which can improve the data communication 
efficiency. 

20 FIG.2 shows the structure of a conventional 

terminal adapter which is used between the ATM 
network and the terminal which is provided with the 
HIPPI. FIG.3 is a sequence diagram for explaining 
the operation of the prior art. 

25 First, a description will be given of a method of 

setting a connection in the HIPPI. 

The transmitting terminal (not shown) makes a 
connection request with respect to the transmitting 
side terminal adapter in order to transmit data, and 

so this connection request is made by turning ON the 
REQUEST shown in FIG.2. At the same time, data 
(hereinafter referred to as connection information) 
including destination information and the like are 
transmitted on a data line DATA to the terminal 

35 adapter in 32 parallel bits, for example. A data part 
in which the connection information is transmitted 
is called an I field, and the actual data is transmit- 
ted following this I field. 

At the transmitting side terminal adapter shown 

40 in FIG.2, a HIPPI connection management part 73 
receives the above information via a transmission 
interface part 72 and carries out a control so as to 
turn ON the REQUEST and send the REQUEST to 
an ATM cell generating part 74 together with the 

45 connection information which is input to a transmis- 
sion buffer 73. According to the ATM, the control 
information and data are transferred in units of cells 
respectively made up of 53 bytes, as is well 
known. The REQUEST which is ON and the data 

50 (connection information) of the I field are formed 
into one cell in the ATM cell generating part 74, 
and is transmitted to the ATM network (not shown) 
via a physical layer transmission processing part 
78. This cell is thus transmitted to the receiving 

55 side terminal adapter (not shown) and the receiving 
terminal (not shown) via the ATM network. The 
transmission buffer 73 and a reception buffer 77 
are normally made up of a first-in-first-out (FIFO) 
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which stores and outputs the incoming data. 

When the receiving terminal receives the cell 
from the transmitting terminal via the ATM network, 
the receiving terminal turns ON the CONNECT and 
returns the CONNECT to the transmitting side. The 
CONNECT is received as a cell by an ATM cell 
reception processing part 75 via a physical layer 
reception processing part 79 shown in FIG.2, and 
this cell is converted into the HIPPI format before 
being sent to a HIPPI connection management part 
71. The HIPPI connection management part 71 
turns ON the CONNECT which is supplied to the 
transmitting terminal via the transmission interface 
part 71. The CONNECT which is ON indicates a 
connection set completion signal. 

When using the terminal adapter shown in 
FIG.2 on the receiving side, the connection in- 
formation, data and the like which are received are 
sent from the ATM cell reception processing part 
75 to the receiving terminal via the reception buffer 
77 and a reception interface part 76. 

When the data transmission ends, the transmit- 
ting terminal turns OFF the REQUEST, and this 
REQUEST which is OFF is regarded as a connec- 
tion release request. The OFF REQUEST is trans- 
mitted to the receiving terminal similarly as de- 
scribed above, and the receiving terminal turns 
OFF the CONNECT when the OFF REQUEST is 
received. The OFF CONNECT is transmitted to the 
transmitting terminal similarly as described above, 
and the OFF CONNECT is regarded as a connec- 
tion release acknowledgement signal. 

FIG.3 shows the sequence for the network 
structure shown in FIG.2 in a case where the data 
is transmitted from the terminal TE#1 to the termi- 
nals TE#2 and TE#3. In FIG.3, REQ-1/REQ-0 in- 
dicates the REQUEST which is ON/OFF, and CON- 
1/CON-O indicates the CONNECT which is 
ON/OFF. In addition, REQ-1 + 1 indicates that the 
connection information is transmitted in the I field 
together with the REQ-1 . Parts of the sequence are 
denoted by "a" through "q" with the exception of 
letters "I" and "o" which are not used. 

First, when it is assumed that the data trans- 
mission is made from the terminal TE#1 to the 
terminal TE#2, the terminal TE#1 makes a connec- 
tion request by REQ-1 as shown by "a" and noti- 
fies the terminal adapter TA#1 that the destination 
is the terminal TE#2 by the I field. The REQ-1 + 1 is 
formed into a cell in the terminal adapter TA#1, 
and is sent to the terminal adapter TA#2 via the 
ATM network. The terminal adapter TA#2 sends 
the cell which is received via the ATM network to 
the terminal TE#2. The terminal TE#2 returns 
CON-1 to the terminal TE#1 as shown by "b" to 
confirm the receipt of the REQ-1 via a reverse 
route. As a result, a channel is set between the 
terminals TE#1 and TE#2, and it becomes possible 



to transmit data from the terminal TE#1 to the 
terminal TE#2 as shown by "c". 

When the data transmission ends, the terminal 
TE#1 makes a connection release request by REQ- 

5 0 and CON-0 is returned from the receiving side 
similarly as described above as shown by "d" and 
"e". Hence, the channel between the terminals 
TE#1 and TE#2 becomes disconnected. 

Next, when the data transmission is made from 

w the terminal TE#1 to the terminal TE#3, a se- 
quence similar to that described above is carried 
out as shown by "f" through "j". Furthermore, if the 
data is to be transmitted to the terminal TE#2 again 
after the data transmission from the terminal TE#1 

is to the terminal TE#3, a sequence is carried out as 
shown by "k" through "q". 

Therefore, a time t for setting and releasing 
the channel is required with respect to a time a in 
which the data is transmitted every time a data 

20 transmission is made. For this reason, when al- 
ternately transmitting data to a plurality of terminals 
as described above, the time required to set and 
release the channel becomes large relative to the 
data transmission time, and there is a problem in 

25 that the data transmission efficiency becomes poor. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 

30 present invention to provide a novel and useful 
connection hold control system in which the prob- 
lems described above are eliminated. 

Another and more specific object of the 
present invention is to provide a connection hold 

35 control system for a data communication system in 
which a data communication is alternately made 
between a first terminal and a second terminal and 
between the first terminal and a third terminal, 
where each of the first through third terminals is 

40 coupled to a communication network via a terminal 
adapter and the connection hold control system 
comprises hold means, provided within a first ter- 
minal adapter which is coupled to the first terminal, 
for holding a first channel which connects the first 

45 and second terminals via the communication net- 
work and the terminal adapters after a data com- 
munication from the first terminal to the second 
terminal ends, and connect means, provided within 
the first terminal adapter, for connecting the first 

so and second terminals via the first channel if a data 
communication from the first terminal to the third 
terminal via a second channel ends within a pre- 
determined time after the data communication from 
the first terminal to the second terminal ends. Ac- 

55 cording to the connection hold control system of 
the present invention, it is possible to greatly re- 
duce the time required to re-set a channel which is 
previously used for a data communication by hold- 
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ing the channel for the predetermined time. Hence, 
the data transmission efficiency is improved, and 
the communication efficiency is particularly im- 
proved when applied to a high speed data commu- 
nication. 

Still another object of the present invention is 
to provide a connection hold control system de- 
scribed above wherein the hold means includes 
means for sending a connection release acknowl- 
edge signal which indicates a release of the first 
channel to the first terminal while holding the first 
channel when a connection release request signal 
is received from the first terminal after the first 
terminal adapter sets the first channel with respect 
to the second terminal via the communication net- 
work, and means for releasing the first channel 
which is held after the predetermined time elapses 
from a time when the first channel is held, and the 
connect means includes re-connect means for im- 
mediately enabling a data communication via the 
first channel which is held if a connection request 
to the second terminal is received from the first 
terminal before the predetermined time elapses 
from the time when the first channel is held. 

A further object of the present invention is to 
provide a connection hold control system of the 
type described first wherein the connect means 
includes connection switch means for setting the 
second channel to the third terminal while holding 
the first channel to the second terminal if a connec- 
tion request to the third terminal is received from 
the first terminal in a state where the first channel 
to the second terminal is held. 

Another object of the present invention is to 
provide a connection hold control system of the 
type described first wherein the first terminal al- 
ternately receives data from the second and third 
terminals via the communication network and the 
terminal adapters, and the connection hold control 
system further comprises plural data storage 
means, provided within the first terminal adapter, 
for temporarily storing the data received from the 
second and third terminals when the data is re- 
ceived from the second terminal in a state where a 
channel connecting the third terminal and the first 
terminal adapter is held, and for transmitting the 
stored data to the first terminal independently for 
each terminal from which the data is received. 

Still another object of the present invention is 
to provide a connection hold control system of the 
type described first which further comprises hold 
release request signal transmitting means, provided 
within the first terminal, for sending a hold release 
request signal which requests a release of the first 
channel which is held to the first terminal adapter 
using a part of a control signal after sending a 
connection release request signal to the first termi- 
nal adapter at an end of a data transmission using 



the first channel, and hold release means, provided 
within the first terminal adapter, for carrying out a 
connection release process with respect to the 
second terminal via the communication network in 
5 response to the hold release request signal. 

A further object of the present invention is to 
provide a connection hold control system of the 
type described first which further comprises hold 
disuse information transmitting means, provided 

jo within the first terminal, for transmitting to the first 
terminal adapter hold disuse information which in- 
dicates no need to hold the first channel after the 
data transmission to the second terminal ends if it 
is known in advance at the time when the connec- 

js tion request is made from the first terminal that the 
holding of the first channel to the second terminal 
is unnecessary after the data transmission to the 
second terminal ends, the hold disuse information 
being included in connection information which is 

20 transmitted together with a connection request sig- 
nal which is transmitted with respect to the second 
terminal, and non-hold connection processing 
means, provided within the first terminal adapter, 
for immediately carrying out a connection release 

25 process in response to the hold disuse information 
without holding the first channel which is set by the 
connection request signal when a connection re- 
lease request is received from the first terminal at 
the end of the data transmission to the second 

30 terminal. 

Another object of the present invention is to 
provide a connection hold control system of the 
type described first which further comprises hold 
release request information transmitting means, 

35 provided within the first terminal, for transmitting 
hold release request information which is made up 
of information which specifies the first terminal 
adapter as a destination and information which 
requests release of the first channel which is used 

40 for an immediately preceding data transmission to 
the second terminal, where the hold release re- 
quest information is included in connection infor- 
mation which is transmitted together with a connec- 
tion request signal after the data transmission to 

45 the second terminal ends, and hold release request 
information processing means, provided within the 
first terminal adapter, for releasing the first channel 
which is used for the immediately preceding data 
transmission to the second terminal which ended 

so when the hold release request information is re- 
ceived from the first terminal together with the 
connection request signal. 

Still another object of the present invention is 
to provide a connection hold control system of the 

55 type described first which further comprises termi- 
nal adapter specifying means, provided within the 
first terminal, for transmitting terminal adapter 
specifying information which specifies the first ter- 
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minal adapter as a destination, where the terminal 
adapter specifying information is included within 
connection information which is transmitted togeth- 
er with a connection request signal, connection 
hold control request transmitting means, provided 
within the first terminal, for transmitting as data 
identification information related to one of the sec- 
ond and third terminals to which a control request 
is to be made and connection hold control request 
information which includes a control request con- 
tent selected from a group consisting of connect, 
connection release, hold and hold release, terminal 
adapter communication identifying means, provided 
within the first terminal adapter, for carrying out a 
control to process data which is received from the 
first terminal following the terminal adapter specify- 
ing information within the first terminal adapter 
without transmitting the data to the communication 
network, and terminal request processing means, 
provided within the first terminal adapter, for carry- 
ing out a process of connect, connection release, 
hold and hold release with respect to one of the 
second and third terminals which is specified by 
the connection hold control request information in- 
cluded in the data which is received from the first 
terminal following the terminal adapter specifying 
information, so that a connection hold control is 
possible with respect to an arbitrary terminal by a 
data communication between the terminal and the 
terminal adapter. 

Other objects and further features of the 
present invention will be apparent from the follow- 
ing detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a system block diagram showing an 
example of a conventional network structure; 
FIG.2 is a system block diagram showing an 
example of a conventional terminal adapter; 
FIG.3 is a sequence diagram for explaining the 
operation sequence of the prior art; 
FIGS.4 through 10 are system block diagrams 
for explaining the operating principles of the 
present invention; 

FIG.1 1 is a system block diagram showing an 
embodiment of a terminal adapter which is used 
in an embodiment of a connection hold control 
system according to the present invention; 
FIG. 12 is a system block diagram showing an 
embodiment of a terminal which is used in the 
embodiment of the connection hold control sys- 
tem according to the present invention; 
FIG.1 3 is a basic sequence diagram for explain- 
ing the operation of the embodiment of the 
connection hold control system according to the 
present invention; 



FIG. 14 is a sequence diagram for explaining a 
hold release sequence of the embodiment of the 
connection hold control system according to the 
present invention; and 

5 FIGS. 15 through 21 respectively are flow charts 
for explaining the operating principles of the 
present invention described in conjunction with 
FIGS.4 through 10 in the embodiment of the 
connection hold control system according to the 

w present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

75 First, a description will be given of an operating 

principles of the present invention, by referring to 
FIGS.4 through 10. 

In FIGS.4 through 10, 21 through 27 denote 
terminal adapters and 31 through 37 denote termi- 

20 nals. In addition, means 1 through 14 form essen- 
tial parts of the present invention, and are applied 
to a data communication system in which the data 
is transmitted and received between terminals 
which are coupled to a communication network via 

25 respective terminal adapters. Among the means 1 
through 14, some are used in common for a plural- 
ity of kinds of terminal adapters 21 through 27 or 
terminals 31 through 37, and thus, the terminal 
adapter will be represented by a reference numeral 

30 20 and the terminal will be represented by a refer- 
ence numeral 30. 

The hold means 1 is provided within the trans- 
mitting side terminal adapter 20. After the terminal 
adapter 20 sets a channel with respect to the 

35 destination terminal via the communication network, 
the hold means 1 transmits a connection release 
acknowledge signal upon receipt of a connection 
release request signal from the transmitting termi- 
nal 30 so as to notify the release of the channel to 

40 the terminal 30 in the state where the channel is 
held. In addition, the hold means 1 carries out a 
channel hold cancel process after a predetermined 
time elapses from the time when the connection 
release acknowledge signal is transmitted. 

45 The re-connect means 2 is provided within the 

transmitting side terminal adapter 20. If the trans- 
mitting terminal 30 makes a connection request to 
the same destination terminal before the predeter- 
mined time elapses, the re-connect means 2 imme- 

50 diately enables a communication via the channel 
which is being held. 

A connection switch means 3 is provided within 
the transmitting side terminal adapter 20. When the 
channel with respect to a first destination terminal 

55 is held by the hold means 1 and a connection 
request with respect to a second destination termi- 
nal is received from the transmitting terminal 30, 
the connection switch means 3 sets the channel to 
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the second destination terminal while holding the 
channel with respect to the first destination termi- 
nal. 

The plural data storage means 4 is provided 
within the receiving side terminal adapter 20. When 
the terminal adapter 20 is held by a first transmit- 
ting terminal and data is received from a second 
transmitting terminal via the communication net- 
work, the plural data storage means 4 temporarily 
stores the data received from the first and second 
transmitting terminals, and transmits the received 
data to the receiving terminal 30 independently for 
each transmitting terminal. 

The hold release request signal transmitting 
means 5 is provided within the transmitting terminal 
30. When there is no need for the terminal 30 to 
hold the channel with respect to the destination 
terminal, the hold release request signal transmit- 
ting means 5 uses a part of a control signal to 
transmit to the terminal adapter 20 a hold release 
request signal which requests the release of the 
held channel after transmitting the connection re- 
lease request signal to the terminal adapter 20 at 
the end of the data transmission. 

The hold release means 6 is provided within 
the transmitting side terminal adapter 20. The hold 
release means 6 carries out a connection release 
process with respect to the destination terminal via 
the communication network when the hold release 
request signal is received from the transmitting 
terminal 30. 

The hold disuse information transmitting means 
7 is provided within the transmitting terminal 30. If 
it is known at the time when the terminal 30 makes 
the connection request with respect to the destina- 
tion terminal that there is no need to hold the 
channel with respect to the destination terminal 
after the data transmission ends, the hold disuse 
information transmitting means 7 transmits to the 
terminal adapter 20 hold disuse information which 
indicates that there is no need to hold the channel 
after the data transmission ends. This hold disuse 
information is included in the connection informa- 
tion which is transmitted together with the connec- 
tion request signal with respect to the destination 
terminal. 

The non-hold connection processing means 8 
is provided within the transmitting side terminal 
adapter 20. When the hold disuse information is 
received, the non-hold connection processing 
means 8 immediately carries out a connection re- 
lease process without holding the channel which is 
set by the connection request signal when the 
connection release request signal is received from 
the terminal 30 at the end of the data transmission. 

The hold release request information transmit- 
ting means 9 is provided within the transmitting 
terminal 30. The hold release request information 



transmitting means 9 transmits the connection in- 
formation together with the connection request after 
the data transmission to the destination terminal 
ends, so that hold release request information is 

s included in the connection information which is 
transmitted. The hold release request information is 
made up of information which specifies the terminal 
adapter 20 as the destination and information which 
requests release of the channel which is held with 

io respect to a destination terminal the data transmis- 
sion to which ends immediately before. 

The hold release request information process- 
ing means 10 is provided within the transmitting 
side terminal adapter 20. The hold release request 

75 information processing means 10 carries out a pro- 
cess of releasing the channel which is held with 
respect to the destination terminal the data trans- 
mission to which ends immediately before when 
the hold release request information is received 

20 together with the connection request signal from 
the transmitting terminal 30. 

The terminal adapter specifying means 11 is 
provided within the transmitting terminal 30. The 
terminal adapter specifying means 11 transmits 

25 terminal adapter specifying information for specify- 
ing the terminal adapter 20 which is coupled as the 
destination within the connection information which 
is transmitted together with the connection request 
signal. The connection hold control request trans- 

30 mitting means 12 is also provided within the trans- 
mitting terminal 30. The connection hold control 
request transmitting means 12 transmits as data 
identification information of the destination terminal 
which is the subject of the control request and 

35 connection hold control request information. The 
connection hold control request information in- 
cludes control request contents such as connect, 
connection release, hold and hold release. 

The terminal adapter communication identifying 

40 means 13 is provided within the transmitting side 
terminal adapter 20. When the terminal adapter 
specifying information is received from the trans- 
mitting terminal 30, the terminal adapter commu- 
nication identifying means 13 carries out a control 

45 so that the following data which is received is not 
transmitted to the communication network but is 
processed within its own terminal adapter 20. The 
terminal request processing means 14 is also pro- 
vided within the transmitting side terminal adapter 

so 20. When data is received after receiving the termi- 
nal adapter specifying information from the terminal 
30, the terminal request processing means 14 car- 
ries out a process such as the connect, connection 
release, hold and hold release with respect to the 

55 specified destination terminal according to the con- 
nection hold control request information included in 
the data. 

In FIG.4, when the connection release request 
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signal is received from the terminal 31 , the terminal 
adapter 21 does not release the channel imme- 
diately, but releases the channel after holding the 
channel for a predetermined time. In addition, if the 
connection request with respect to the same des- 
tination terminal is made from the terminal 31 be- 
fore the predetermined time elapses, the re-con- 
nect means 2 immediately enables a communica- 
tion via the channel which is being held. For this 
reason, it is possible to reduce the time required to 
set the channel when the transmitting terminal con- 
nects to the same destination terminal at short time 
intervals. 

In FIG.5, when the channel with respect to the 
first destination terminal is held by the hold means 
1 and the terminal adapter 22 receives from the 
terminal 32 the connection request with respect to 
the second destination terminal, the connection 
switch means 3 sets the channel to the second 
destination terminal while holding the channel with 
respect to the first destination terminal. Hence, it is 
possible to transmit data with respect to a destina- 
tion terminal even in a state where a channel with 
respect to another destination terminal the previous 
transmission is made is being held. In addition, the 
time required to set the channel can be reduced 
when alternately switching the destination terminal. 

In FIG.6, when the receiving side terminal 
adapter 23 is held from the first transmitting termi- 
nal and the data is received from the second 
transmitting terminal via the communication net- 
work, the plural data storage means 4 temporarily 
stores the data received from the first and second 
transmitting terminals. Hence, the received data 
can be transmitted to the terminal 33 indepen- 
dently for each transmitting terminal, and the re- 
ception from other transmitting terminals will not be 
prevented even if the receiving side terminal adapt- 
er 23 is held from the transmitting terminal from 
which the data is being received. 

In FIG.7, if the transmitting terminal 34 does 
not need to hold the channel with respect to the 
destination terminal, the connection release request 
signal is transmitted to the terminal adapter 24 at 
the end of the data transmission. Thereafter, a part 
of the control signal is used to transmit the hold 
release request signal from the hold release re- 
quest signal transmitting means 5 so as to request 
the release of the channel which is held. At the 
terminal adapter 24 which receives the hold release 
request signal, the hold release means 6 carries 
out the connection release process with respect to 
the destination terminal so as to release the held 
channel, thereby preventing unnecessary holding 
of the channel. 

In FIG.8, if it is known at the time when the 
transmitting terminal 35 makes the connection re- 
quest with respect to the destination terminal that 



there is no need to hold the channel with respect to 
the destination terminal after the data transmission 
ends, the hold disuse information transmitting 
means 7 transmits to the terminal adapter 25 the 
5 hold disuse information which indicates that there 
is no need to hold the channel after the data 
transmission ends. This hold disuse information is 
included in the connection information which is 
transmitted together with the connection request 

jo signal with respect to the destination terminal. At 
the terminal adapter 25 which receives this hold 
disuse information, it is possible to immediately 
carry out the connection release process for the 
communication in which the hold disuse informa- 

15 tion is received, without holding the channel which 
is used when the connection release request signal 
is received at the end of the data communication. 
For this reason, the unnecessary holding of the 
channel is prevented. 

20 In FIG.9, the hold release request information 

transmitting means 9 within the transmitting termi- 
nal 36 transmits the connection information togeth- 
er with the connection request signal after the data 
transmission to the destination terminal ends, so 

25 that hold release request information is included in 
the connection information which is transmitted. 
The hold release request information is made up of 
information which specifies the terminal adapter 26 
as the destination and information which requests 

30 release of the channel which is held with respect to 
a destination terminal the data transmission to 
which ends immediately before. When the terminal 
adapter 26 receives the hold release request in- 
formation together with the connection request sig- 

35 nal from the terminal 36, the hold release request 
information processing means 10 carries out the 
process to release the channel which is held with 
respect to the destination terminal to which the 
data transmission ends immediately before. Hence, 

40 the unnecessary holding of the channel is pre- 
vented as in the case of FIG.7. 

In FIG.10, the terminal adapter specifying 
means 1 1 within the transmitting terminal 37 speci- 
fies the terminal adapter 27 which is coupled as 

45 the data destination. When the connection hold 
control request transmitting means 12 transmits the 
identification information of the destination terminal 
which is the subject of the control request and the 
connection hold control request information which 

so includes control request contents such as connect, 
connection release, hold and hold release to the 
terminal adapter 27 as data, the terminal adapter 
communication identifying means 13 of the termi- 
nal adapter 27 carries out a control so that the data 

55 which is received following the terminal adapter 
specifying information is not transmitted to the 
communication network but is processed within its 
own terminal adapter 27. In addition, since the 



13 



EP 0 496 390 A2 



14 



terminal request processing means 14 carries out a 
process such as the connect, connection release, 
hold and hold release with respect to the specified 
destination terminal according to the connection 
hold control request information which is received 
following the terminal adapter specifying informa- 
tion, it is possible to make a data communication 
between the terminal and the terminal adapter. As 
a result, a connection hold control can be made 
freely with respect to an arbitrary destination termi- 
nal. 

Next, a description will be given of an embodi- 
ment of the connection hold control system accord- 
ing to the present invention. FIG. 11 shows an em- 
bodiment of the terminal adapter used in this em- 
bodiment, and FIG. 12 shows an embodiment of the 
terminal which is used in this embodiment. FIG.13 
shows a basic sequence of this embodiment, and 
FIG. 14 shows a hold release sequence of this 
embodiment. 

FIGS.11 and 12 respectively show the terminal 
adapter and the connection hold control part of the 
terminal, for realizing the principles explained 
above in conjunction with FIGS.4 through 10. In 
FIGS.11 and 12, those parts which are the same as 
those corresponding parts in FIGS.4 through 10 are 
designated by the same reference numerals, and a 
description thereof will be omitted. 

In FIG.11, the plural data storage part 4 in- 
cludes reception buffers 4a and 4b, and a 2:1 
selector 4c for selecting one of the reception buff- 
ers 4a and 4b and transmitting the stored data and 
the like to the terminal. A HIPPI connection man- 
agement part 41 manages the connection control of 
the terminal adapter. This HIPPI connection man- 
agement part 41 includes a connection control part 
41a for carrying out the connection control. The 
connection control part 41a carries out the connec- 
tion hold control by coupling to each of the pro- 
cessing parts within the HIPPI connection manage- 
ment part 41 . The terminal adapter also includes a 
transmission interface part 42, a transmission buff- 
er 43, an ARM cell generating part 44, an ATM cell 
reception processing part 45 and a reception inter- 
face part 46. 

On the other hand, in FIG. 12, a connection 
control part 51 carries out the connection control, 
and a data transmitting part 52 transmits data in 32 
parallel bits, for example. An I field data transmit- 
ting part 53 transmits the I field data which is 
formed by 32 bits, for example, that is, transmits 
the connection information, via the data transmitting 
part 52. A terminal data indication signal transmit- 
ting part 54 transmits an interconnect signal to 
indicate a state where the terminal with the power 
source ON is coupled to the HIPPI. An interface 
part 55 is coupled to the terminal adapter. 

Next, a description will be given of the opera- 



tion of this embodiment by referring to FIGS.11 
and 12. However, the operations of making the 
normal connection and connection release are the 
same as those of the prior art described in con- 

5 junction with FIGS.2 and 3, and a description there- 
of will be omitted. In this embodiment, when the 
data transmission ends and the connection release 
request is made from the terminal by the RE- 
QUEST which is OFF, it is assumed that the chan- 

70 nel is not released to the network for a predeter- 
mined time. 

After the terminal adapter sets the channel and 
the data transmission ends, the hold processing 
part 1 of the terminal adapter shown in FIG.11 

75 receives the connection release request via the 
connection control part 41a when the terminal 
adapter receives the REQEST which is OFF from 
the connection control part 51 of the terminal. 
Then, the hold processing part 1 sends the con- 

20 nection release acknowledge signal to the terminal 
as if it were received from the destination terminal, 
by the CONNECT which is OFF. Hereafter, the 
intervention of the connection control part 41a will 
be omitted from the description for the sake of 

25 convenience, except where essential. In this state, 
the hold processing part 1 starts counting the pre- 
determined time, and starts the connection release 
process if no connection request with respect to 
the same destination terminal is received from the 

30 terminal while the predetermined time is counted. 
Hence, the hold processing part 1 releases the 
previously set channel by sending the REQUEST 
which is OFF to the ATM cell generating part 44. 
If the connection request with respect to the 

35 same destination terminal is made from the termi- 
nal by the REQUEST which is ON before the 
counting of the predetermined time ends, the re- 
connect processing part 2 of the terminal adapter 
immediately returns the CONNECT which is ON to 

40 the terminal. For this reason, the terminal can start 
transmitting the data within an extremely short 
time. It is possible to confirm whether or not the 
predetermined time has elapsed because the hold 
processing part 1 and the re-connect processing 

45 part 2 both operate via the connection control part 
41a. 

When making the request with respect to an- 
other terminal while holding the first destination 
terminal, the connection information including the 

50 destination data is transmitted from the I field data 
transmitting part 53 of the terminal together with 
the REQUEST which is ON. The connection switch 
processing part 3 requests the connection process 
to the connection control part 41a when the con- 

55 nection request is identified within the terminal 
adapter, and the REQUEST which is ON is trans- 
mitted from the connection control part 41a to the 
new destination terminal via the ATM cell generat- 
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ing part 44. 

On the other hand, at the receiving side, the 
channel is held although the data transmission has 
ended. When the data is transmitted from another 
terminal in this state, the data received via the ATM 
cell reception processing part 45 is stored in one of 
the two reception buffers 4a and 4b of the plural 
data storage part 4 independently for each trans- 
mitting terminal. The received data is transmitted to 
the terminal in the form of the REQUEST which is 
ON/OFF if the received data is the I field data or, 
transmitted to the data line (DATA) having 32 par- 
allel bits, for example, if the received data is the 
actual data. In this case, the 2:1 selector 4c selects 
one of the reception buffers 4a and 4b which stores 
the data to be transmitted to the terminal. Accord- 
ingly, no inconveniences will be introduced by the 
channel which is held at the receiving side terminal 
adapter. 

Next, a description will be given of the hold 
release process for the case where the transmitting 
terminal does not need to hold the channel with 
respect to the destination terminal. Various kinds of 
methods may be employed, but a description will 
be given of the case where the hold release is 
requested using the control signal after the data 
transmission ends. 

At the terminal, the connection release request 
signal is transmitted to the terminal adapter by 
turning the REQUEST OFF at the end of the data 
transmission. Thereafter, the hold release request 
signal which requests the release of the held chan- 
nel is transmitted from the hold release request 
signal transmitting part 5 using a part of the control 
signal. More particularly, the REQUEST which is 
ON and the REQUEST which is OFF are transmit- 
ted in succession via the connection control part 51 
or, the interconnect signal is turned OFF for a short 
time via the terminal state indication signal trans- 
mitting part 54. One of these methods to be used 
is decided in advance at the terminal adapter, and 
the hold release processing part 6 judges whether 
or not the hold release request signal is received 
and turns the REQUEST OFF with respect to the 
network when the hold release request signal is 
received. As a result, the channel is released with- 
out waiting for the predetermined time to elapse in 
the hold processing part 1 . 

Next, a description will be given of another 
method of releasing the held channel using the 
connection information and not the control signal. 
In this case, the bit position of the hold release 
request information is specified in advance in the 
connection information, the terminal transmits the 
connection release request signal to the terminal 
adapter by turning the REQUEST OFF at the end 
of the data transmission, and the REQUEST is 
turned ON and transmitted together with the I field 



data. At the terminal, the information which speci- 
fies the terminal adapter and the hold release re- 
quest information with respect to the destination 
terminal the data transmission to which has ended 
5 immediately before are included within the I field 
data from the hold release request information 
transmitting part 9 via the I field data transmitting 
part 53. At the terminal adapter which receives the 
I field data, the hold release request information 

io processing part 10 carries out the connection re- 
lease process with respect to the destination termi- 
nal via the connection control part 41a, that is, 
transmits the REQUEST which is OFF, and re- 
leases the held channel. As a result, it is possible 

J5 to prevent unnecessary holding of the channel. 

Next, a description will be given of the opera- 
tion of this embodiment for the case where it is 
known in advance that there is no need to hold the 
channel with respect to the destination terminal 

20 after the data transmission ends when the transmit- 
ting terminal makes the connection request with 
respect to the destination terminal. In this case, the 
hold disuse information transmitting part 7 of the 
terminal turns the REQUEST ON and transmits the 

26 connection information to the terminal adapter via 
the i field data transmitting part 53 when the termi- 
nal makes the first connection request, by including 
the hold disuse information in the connection in- 
formation to indicate that it is unnecessary to hold 

30 the channel after the data transmission ends. At the 
terminal adapter which receives this connection 
information, the non-hold connection processing 
part 8 stores the information which indicates that 
the holding of the channel is unnecessary, and the 

35 connection release process is carried out imme- 
diately without holding the channel when the RE- 
QUEST which is OF is received from the terminal 
at the end of the data transmission. For this reason, 
it is possible to completely eliminate the holding of 

40 the channel for a communication which is known in 
advance to require no holding of the channel. 

Next, a description will be given of the opera- 
tion of freely making the connection request, the 
connection release request, the hold request, the 

45 hold release request and the like described above 
with respect to an arbitrary terminal. In this case, 
the terminal adapter specifying part 11 specifies 
the terminal adapter which is coupled to the des- 
tination within the connection information when the 

so transmitting terminal makes the request. In addi- 
tion, the identification information of the destination 
terminal which is the subject of the control request 
and the connection hold control request information 
which includes the control request contents such 

55 as connect, connection release, hold and hold re- 
lease are transmitted to the terminal adapter as 
data via the connection hold control request trans- 
mitting part 12. This transmission is made in the 
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same manner as the normal data transmission to 
the designation terminal except that the destination 
in this case is the terminal adapter coupled to the 
transmitting terminal and not the designation termi- 
nal. Hence, the REQUEST is turned ON at the time 5 
of the request, and the data including the connec- 
tion hold control request information is transmitted 
after the I field data. 

At the terminal adapter, the terminal adapter 
communication identifying part 13 identifies that io 
this connection request is intended for this terminal 
adapter, and transmits the data which is next input 
to the transmission buffer 43 to the terminal re- 
quest processing part 14 and not to the ATM cell 
generating part 44. The terminal request process- 75 
ing part 1 4 analyzes the input data and transmits it 
to the connection control part 41a. The connection 
control part 41a makes access to the necessary 
processing parts to make the connect, connection 
release, hold or hold release with respect to the 20 
specified terminal depending on the request. In 
other words, the connection hold control can be 
made at an arbitrary time with respect to an ar- 
bitrary terminal. 

FIGS.13 and 14 show the sequences for the 25 
basic network structure shown in FIG.1, and those 
parts which are the same as those corresponding 
parts of the prior art described in conjunction with 
FIGS.1 through 3 are designated by the same 
reference numerals and a description thereof will 30 
be omitted. 

A description will first be given of the basic 
sequence shown in FIG.1 3. First, the terminal TE#1 
transmits data to the terminal TE#2 and the con- 
nection release request is made similarly as in the 35 
case of the prior art shown in FIG. 3, as shown by 
"a" through "d". As shown by "d", the terminal 
adapter TA#1 immediately returns CON-0 to the 
terminal TE#1 when REQ-0 is received, and at the 
same time, starts a timer as shown by "e". 40 

Next, the terminal TE#1 transmits data to the 
terminal TE#3, and transmits REQ-0 to the terminal 
adapter TA#1 when this data transmission ends as 
shown by "f" through "i". Then, the terminal adapt- 
er TA#1 returns CON-0 to the terminal TE#1, but 45 
the channel with respect to the terminal TE#3 is 
held and the timer is started. 

If the connection request REQ-1 with respect to 
the terminal TE#2 is transmitted again from the 
terminal TE#1 to the terminal adapter TA#1 before 50 
the time T set by the timing with respect to the 
terminal TE#2 elapses as shown by "k", the termi- 
nal adapter TA#1 immediately returns CON-1 as 
shown by "m". Hence, the terminal TE#1 can im- 
mediately transmit data as shown by "n". The 55 
process after the end of the second communication 
is carried out similarly as in the previous commu- 
nication, as shown by "p" and "q". 



Thereafter, if there is no connection request 
with respect to the terminal TE#3 and the time T 
elapses, the terminal adapter TA#1 sends REQ-0 to 
the terminal TE#3 as shown by "r". When CON-0 
is returned from the terminal TE#3 via the terminal 
adapter TA#3, the channel with respect to the 
terminal TE#3 is released as shown by "s". The 
operation is similarly carried out with respect to the 
terminal TE#2 when there is no connection request 
with respect to the terminal TE#2 and the time T 
elapses. 

As described above, when the connection re- 
quest with respect to the same destination terminal 
is made at short time intervals, the time required 
for the re-connection becomes p as shown in 
FIG. 13 which is short compared to the original time 
t which is required for the connection. For this 
reason, the data communication is greatly im- 
proved when the data transmission is alternately 
made with respect to a plurality of terminals. 

Next, a description will be given of an embodi- 
ment of the hold release sequence, by referring to 
FIG.14. FIG. 14 shows a case where the hold re- 
lease request is made after once sending the con- 
nection release request. 

The sequence is the same as that shown in 
FIG. 13 up to the end of the data communication 
from the terminal TE#1 to the terminal TE#2, as 
shown by "a" through "e". It is assumed that the 
terminal TE#1 is the destination terminal which 
made the connection release request immediately 
before and that the hold release request is made 
with respect to the terminal TE#2 as shown by "f". 
As described above, the hold release request is 
made by the control signal or the connection in- 
formation. 

When the terminal adapter TA#1 receives the 
connection release request, the terminal adapter 
TA#1 sends REQ-0 with respect to the terminal 
TE#2. The terminal #2 which receives this REQ-0 
returns CON-0 via the terminal adapter TA#2, and 
the channel held with respect to the terminal TE#2 
is released as shown by "f" and "g". 

Thereafter, the terminal TE#1 carries out a data 
transmission with respect to the terminal TE#3 as 
shown by "h" through "m", but this is the same as 
in the case shown in FIG.1 3. 

Next, a description will be given of the general 
processes of realizing the aspects of the present 
invention described above in conjunction with 
FIGS.4 through 10 in this embodiment. 

The case shown in FIG.4 can be realized by 
the operation shown in FIG.1 5. In FIG.1 5, a step 
S41 makes a communication, and a step S42 re- 
ceives the connection release request from the 
terminal by the terminal request processing part 14 
of the terminal adapter. Hence, REQ-0 is output 
from the connection control part 51 of the terminal. 
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A step S43 releases the connection only with re- 
spect to the terminal by the connection control part 
41 a of the terminal adapter. Hence, CON-0 is trans- 
mitted. A step S44 starts a timer, and a step S45 
decides whether or not the connection request is 5 
again made from the terminal, that is, whether or 
not REQ-1 is received. If the decision result in the 
step S45 is YES, a step S46 again connects to the 
terminal by transmitting CON-1, and the process 
returns to the step S41 . On the other hand, if the to 
decision result in the step S45 is NO, a step S47 
decides whether or not the predetermined time has 
elapsed from the time when the timer is started. 
The process returns to the step S45 if the decision 
result in the step S47 is NO, but a step S48 J5 
disconnects the channel with respect to the des- 
tination terminal (terminal adapter) if the decision 
result in the step S47 is YES. 

The case shown in FIG. 5 can be realized by 
the operation shown in FIG.16. In FIG. 16, a step 20 
S51 starts a timer for a channel connected to the 
terminal TE#1 after steps (not shown) are carried 
out to make a communication. A step S52 decides 
in the terminal request processing part 14 whether 
or not there is a connection request to another 25 
terminal TE#2, for example. If the decision result in 
the step S52 is YES, a step S53 carries out a 
connection process for a channel which is con- 
nected to the terminal TE#2. On the other hand, if 
the decision result in the step S52 is NO or after 30 
the step S53, a step S54 decides whether or not a 
predetermined time has elapsed for the channel 
which is connected to the terminal TE#1. A step 
S55 decides whether or not a connection exists for 
the channel which is connected to the terminal 35 
TE#2 if the decision result in the step S54 is NO. 
The process returns to the step S52 if the decision 
result in the step S55 is NO, but returns to the step 
S54 if the decision result in the step S55 is YES. A 
step S56 disconnects the channel connected to the 40 
terminal TE#1 if the decision result in the step S54 
is YES. 

The case shown in FIG.6 can be realized by 
the operation shown in FIG.17. In FIG.17, a step 
S61 receives the data from the terminals TE#1 and 45 
TE#2 at the ATM cell reception processing part 45. 
A step S62 matches the ATM headers at the ATM 
cell reception processing part 45, so as to store the 
data from the terminals TE#1 and TE#2 indepen- 
dently to the respective reception buffers 4a and 50 
4b. Then, a step S63 selects one of the reception 
buffers 4a and 4b corresponding to the presently 
connected HIPPI by the 2:1 selector 4c, and trans- 
mits the data read from the selected reception 
buffer. 55 

The case shown in FIG. 7 can be realized by 
the operation shown in FIG. 18. In FIG. 18, a step 
S71 makes a communication, and steps similar to 



the steps S42 and S43 shown in FIG.15 are carried 
out, for example. Then, a step S72 starts a timer, 
and a step S73 decides whether or not the hold 
release request signal is received by the hold re- 
lease processing part 6 of the terminal adapter. For 
example, this decision may be made based on 
whether or not the REQUEST changes from ON to 
OFF for a short time. If the decision result in the 
step S73 is NO, a step S74 decides whether or not 
the terminal connected to this terminal adapter has 
again made a connection request, that is, whether 
or not REQUEST is ON. The process returns to the 
step S71 if the decision result in the step S74 is 
YES, but a step S75 decides whether or not the 
predetermined time has elapsed from the start of 
the timer if the decision result in the step S74 is 
NO. If the decision result i the step S73 or S75 is 
YES, a step S76 disconnects the channel which 
connects to the destination terminal, and a step 
S77 ends the communication. 

The case shown in FIG.8 can be realized by 
the operation shown in FIG.19. In FIG. 19, a step 
S81 receives the connection request signal from 
the terminal, that is, REQ-1. A step S82 decides 
whether or not the hold disuse information is in- 
cluded in the connection information. A step S83 
stores the information which indicates no need to 
hold the channel in the non-hold connection pro- 
cessing part 8 of the terminal adapter. After the 
step S83 or if the decision result in the step S82 is 
NO, a step S84 makes the communication. A step 
S85 receives the connection release request from 
the terminal by the connection control part 51 , that 
is, REQ-0. A step S86 disconnects the connection 
with the terminal by turning the CONNECT OFF. 
Then, a step S87 decides whether or not the hold- 
ing of the channel is necessary. A step S88 starts a 
timer if the decision result in the step S87 is NO, 
and steps similar to the steps S73 and S74 shown 
in FIG. 18, for example, are carried out. A step S89 
decides whether or not the predetermined time has 
elapsed from the start of the timer, and a step S90 
disconnects the channel to the destination terminal 
if the decision result in the step S89 is YES. 

The case shown in FIG.9 can be realized by 
the operation shown in FIG.20. In FIG.20, those 
parts which are the same as those corresponding 
parts in FIG. 18 are designated by the same refer- 
ence numerals, and a description thereof will be 
omitted. The method of transmitting the hold re- 
lease request signal in FIG.20 is different from that 
of FIG.18. In other words, in FIG.20, a step S93 
decides whether or not the hold release request 
signal is received by the terminal adapter identify- 
ing part 13 of the terminal adapter. Hence, although 
the hold release request signal is transmitted using 
the control signal in FIG.18, the hold release re- 
quest is made by the communication to the termi- 
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nal adapter in FIG.20, and the information indicat- 
ing the hold release request is included in the 
connection information or data. 

The case shown in FIG.10 can be realized by 
the operation shown in FIG.21. In FIG.21, a step 5 
S101 communicates with the destination terminal, 
and a step S102 receives the connection release 
request signal from the terminal, that is, REQ-0 
from the connection control part 51. A step S103 
releases the connection to the terminal by the jo 
connection control part 41a of the terminal adapter 
by CON-0. A step S104 starts a timer. A step S105 
decides whether or not a connection request is 
again made from the terminal, that is, whether or 
not REQ-1 is received. A step S106 again makes a /5 
connection to the terminal by CON-1 if the decision 
result in the step S105 is YES, and the process 
returns to the step S101. On the other hand, if the 
decision result in the step S105 is NO, a step S107 
decides whether or not there is a communication to 20 
the terminal adapter. A step S108 decides whether 
or not the holding of the channel is necessary if the 
decision result in the step S107 is YES. A step 

5109 decides whether or not the predetermined 
time has elapsed from the start of the timer if the 25 
decision result in the step S107 or S108 is NO. 

The process returns to the step S105 if the de- 
cision result in the step S109 is NO, and a step 

5110 disconnects the channel to the destination 
terminal if the decision result in the step S109 is 30 
YES. 

FIGS.11 through 14 merely are used to de- 
scribed one embodiment, and various modifications 
of the present invention are possible depending on 
the structures of the terminal and the terminal 35 
adapter. 

For example, FIG. 11 shows a case where the 
connection control part 41a and various processing 
parts are provided independently within the man- 
agement part 41 , but it may be readily seen that a 40 
part of or all of the elements forming the manage- 
ment part 41 may be formed as a single process- 
ing part. In addition, the described embodiment 
uses the terminal provided with the HIPPI and the 
terminal adapter which is coupled to the ATM net- 45 
work, but the terminal interface and the network are 
not limited to those of the described embodiment. 

Further, the present invention is not limited to 
these embodiments, but various variations and 
modifications may be made without departing from 50 
the scope of the present invention. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 

Claims 55 

1. A connection hold control system for a data 
communication system in which a data com- 



munication is alternately made between a first 
terminal (TE#1) and a second terminal (TE#2) 
and between the first terminal and (TE#1) a 
third terminal (TE#3), each of the first through 
third terminals (TE#1-TE#3) being coupled to a 
communication network (60) via a terminal 
adapter (TA#1-TA#3), characterized in that said 
connection hold control system comprises: 

hold means (1), provided within a first ter- 
minal adapter (TA#1) which is coupled to the 
first terminal (TE#1 ), for holding a first channel 
which connects the first and second terminals 
(TE#1, TE#2) via the communication network 
(60) and the terminal adapters (TA#1, TA#2) 
after a data communication from the first termi- 
nal to the second terminal ends; and 

connect means (2), provided within the 
first terminal adapter (TA#1), for connecting 
the first and second terminals (TE#1 , TE#2) via 
the first channel if a data communication from 
the first terminal (TE#1) to the third terminal 
(TE#3) via a second channel ends within a 
predetermined time after the data communica- 
tion from the first terminal (TE#1) to the sec- 
ond terminal (TE#2) ends. 

2. The connection hold control system as claimed 
in claim 1, characterized in that said hold 
means (1) includes: 

means for sending a connection release 
acknowledge signal which indicates a release 
of the first channel to the first terminal (TE#1) 
while holding the first channel when a connec- 
tion release request signal is received from the 
first terminal after the first terminal adapter 
(TA#1) sets the first channel with respect to 
the second terminal (TE#2) via the commu- 
nication network (60), and 

means for releasing the first channel which 
is held after the predetermined time elapses 
from a time when the first channel is held, 

and that said connect means (2) includes: 

re-connect means for immediately en- 
abling a data communication via the first chan- 
nel which is held if a connection request to the 
second terminal (TE#2) is received from the 
first terminal (TE#1) before the predetermined 
time elapses from the time when the first chan- 
nel is held. 

3. The connection hold control system as claimed 
In claim 1 or 2, characterized in that said 
connect means (2) includes connection switch 
means (3) for setting the second channel to 
the third terminal (TE#3) while holding the first 
channel to the second terminal (TE#2) if a 
connection request to the third terminal is re- 
ceived from the first terminal (TE#1) in a state 
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where the first channel to the second terminal 
is held. 

4. The connection hold control system as claimed 

in any of claims 1 to 3, characterized in that 5 
the first terminal (TE#1) alternately receives 
data from the second and third terminals 
(TE#2, TE#3) via the communication network 
(60) and the terminal adapters (TA#1-TA#3), 
and that the connection hold control system jo 
further comprises: 

plural data storage means (4), provided 
within the first terminal adapter (TA#1), for 
temporarily storing the data received from the 
second and third terminals (TE#2, TE#3) when 75 
the data is received from the second terminal 
(TE#2) in a state where a channel connecting 
the third terminal (TE#3) and the first terminal 
adapter (TA#1) is held, and for transmitting the 
stored data to the first terminal (TE#1) in- 20 
dependently for each terminal from which the 
data is received. 

5. The connection hold control system as claimed 

in any of claims 1 to 4, characterized in that 25 
there are further provided: 

hold release request signal transmitting 
means (5), provided within the first terminal 
(TE#1), for sending a hold release request 
signal which requests a release of the first 30 
channel which is held to the first terminal 
adapter (TA#1 ) using a part of a control signal 
after sending a connection release request sig- 
nal to the first terminal adapter at an end of a 
data transmission using the first channel, and 35 

hold release means (6), provided within the 
first terminal adapter (TA#1), for carrying out a 
connection release process with respect to the 
second terminal (TE#2) via the communication - 
network (60) in response to the hold release 40 
request signal. 

6. The connection hold control system as claimed 
in any of claims 1 to 5, characterized in that 
there are further provided: 45 

hold disuse information transmitting means 
(7), provided within the first terminal (TE#1 ), for 
transmitting to the first terminal adapter (TA#1 ) 
hold disuse information which indicates no 
need to hold the first channel after the data 50 
transmission to the second terminal (TE#2) 
ends if it is known in advance at the time when 
the connection request is made from the first 
terminal (TE#1) that the holding of the first 
channel to the second terminal (TE#2) is un- 55 
necessary after the data transmission to the 
second terminal ends, said hold disuse in- 
formation being included in connection infor- 



mation which is transmitted together with a 
connection request signal which is transmitted 
with respect to the second terminal, and 

non-hold connection processing means 
(8), provided within the first terminal adapter 
(TA#1), for immediately carrying out a connec- 
tion release process in response to the hold 
disuse information without holding the first 
channel which is set by the connection request 
signal when a connection release request is 
received from the first terminal (TE#1) at the 
end of the data transmission to the second 
terminal (TE#2). 

7. The connection hold control system as claimed 
in any of claims 1 to 6, characterized in that 
there are further provided: 

hold release request information transmit- 
ting means (9), provided within the first termi- 
nal (TE#1), for transmitting hold release re- 
quest information which is made up of informa- 
tion which specifies the first terminal adapter 
(TA#1) as a destination and information which 
requests release of the first channel which is 
used for an immediately preceding data trans- 
mission to the second terminal (TE#2), said 
hold release request information being includ- 
ed in connection information which is transmit- 
ted together with a connection request signal 
after the data transmission to the second ter- 
minal ends, and 

hold release request information process- 
ing means (10), provided within the first termi- 
nal adapter (TA#1), for releasing the first chan- 
nel which is used for the immediately preced- 
ing data transmission to the second terminal 
(TE#2) which ended when the hold release 
request information is received from the first 
terminal (TE#1) together with the connection 
request signal. 

8. The connection hold control system as claimed 
in any of claims 1 to 7, characterized in that 
there are further provided: 

terminal adapter specifying means (11), 
provided within the first terminal (TE#1), for 
transmitting terminal adapter specifying infor- 
mation which specifies the first terminal adapt- 
er (TA#1) as a destination, said terminal adapt- 
er specifying information being included within 
connection information which is transmitted to- 
gether with a connection request signal, 

connection hold control request transmit- 
ting means (12), provided within the first termi- 
nal (TE#1), for transmitting as data identifica- 
tion information related to one of the second 
and third terminals (TE#2, TE#3) to which a 
control request is to be made and connection 
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hold control request information which includes 
a control request content selected from a 
group consisting of connect, connection re- 
lease, hold and hold release, 

terminal adapter communication identifying 5 
means (13), provided within the first terminal 
adapter (TA#1), for carrying out a control to 
process data which is received from the first 
terminal (TE#1) following the terminal adapter 
specifying information within the first terminal 10 
adapter (TA#1 ) without transmitting the data to 
the communication network (60), and 

terminal request processing means (14), 
provided within the first terminal adapter 
(TA#1), for carrying out a process of connect, is 
connection release, hold and hold release with 
respect to one of the second and third termi- 
nals (TE#2, TE#3) which is specified by the 
connection hold control request information in- 
cluded in the data which is received from the 20 
first terminal (TE#1) following the terminal 
adapter specifying information, so that a con- 
nection hold control is possible with respect to 
an arbitrary terminal by a data communication 
between the terminal and the terminal adapter. 25 

9. The connection hold control system as claimed 
in any of claims 1 to 8, characterized in that 
the communication network (60) includes an 
asynchronous transfer mode (ATM) network. 30 

10. The connection hold control system as claimed 
in claim 9, characterized in that each terminal 
(TE#1-TE#3) is provided with a high perfor- 
mance parallel interface (HIPPI). 35 

11. A connection hold control method adapted to a 
data communication system in which a data 
communication is alternately made between a 

first terminal (TE#1) and a second terminal 40 
(TE#2) and between the first terminal (TE#1) 
and a third terminal (TE#3), each of the first 
through third terminals (TE#1-TE#3) being 
coupled to a communication network (60) via a 
terminal adapter (TA#1-TA#3), said connection 45 
hold control method comprising the steps of: 

(a) holding, within a first terminal adapter 
(TA#1) which is coupled to the first terminal, 
a first channel which connects the first and 
second terminals via the communication 50 
network and the terminal adapters after a 
data communication from the first terminal 

to the second terminal ends; and 

(b) connecting, within the first terminal 
adapter, the first and second terminals via 55 
the first channel if a data communication 
from the first terminal to the third terminal 

via a second channel ends within a pre- 



determined time after the data communica- 
tion from the first terminal to the second 
terminal ends. 

12. The connection hold control method as 
claimed in claim 1 1 , characterized in that said 
step (a) includes the substeps of: 

sending a connection release acknowledge 
signal which indicates a release of the first 
channel to the first terminal (TE#1) while hold- 
ing the first channel when a connection release 
request signal is received from the first termi- 
nal after the first terminal adapter (TA#1) sets 
the first channel with respect to the second 
terminal (TE#2) via the communication network 
(60), and 

releasing the first channel which is held 
after the predetermined time elapses from a 
time when the first channel is held, 

and said step (b) includes the substep of: 
immediately enabling a data communica- 
tion via the first channel which is held if a 
connection request to the second terminal is 
received from the first terminal before the pre- 
determined time elapses from the time when 
the first channel is held. 

13. The connection hold control method as 
claimed in claim 11 or 1 2, characterized in that 
said step (a) includes the substep of: 

setting the second channel to the third 
terminal (TE#3) while holding the first channel 
to the second terminal (TE#2) if a connection 
request to the third terminal is received from 
the first terminal (TE#1) in a state where the 
first channel to the second terminal is held. 

14. The connection hold control method as 
claimed in any of claims 11 to 13, character- 
ized in that the first terminal (TE#1) alternately 
receives data from the second and third termi- 
nals (TE#2, TE#3) via the communication net- 
work (60) and the terminal adapters (TA#1- 
TA#3), and the connection hold control method 
further comprises the step of: 

(c) temporarily storing, within the first termi- 
nal adapter, the data received from the sec- 
ond and third terminals when the data is 
received from the second terminal in a state 
where a channel connecting the third termi- 
nal and the first terminal adapter is held, 
and transmitting the stored data to the first 
terminal independently for each terminal 
from which the data is received. 

15. The connection hold control method as 
claimed in any of claims 11 to 14, which fur- 
ther comprises the steps of: 
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(c) sending from the first terminal (TE#1) a 
hold release request signal which requests 
a release of the first channel which is held 
to the first terminal adapter (TA#1) using a 
part of a control signal after sending a con- 
nection release request signal to the first 
terminal adapter at an end of a data trans- 
mission using the first channel, and 

(d) carrying out a connection release pro- 
cess within the first terminal adapter with 
respect to the second terminal (TE#2) via 
the communication network (60) in response 
to the hold release request signal. 

16. The connection hold control method as 
claimed in any of claims 11 to 15, which fur- 
ther comprises the steps of: 

(c) transmitting from the first terminal 
(TE#1) to the first terminal adapter (TA#1) 
hold disuse information which indicates no 
need to hold the first channel after the data 
transmission to the second terminal ends if 
it is known in advance at the time when the 
connection request is made from the first 
terminal that the holding of the first channel 
to the second terminal (TE#2) is unnec- 
essary after the data transmission to the 
second terminal ends, said hold disuse in- 
formation being included in connection in- 
formation which is transmitted together with 
a connection request signal which is trans- 
mitted with respect to the second terminal, 
and 

(d) immediately carrying out a connection 
release process within the first terminal 
adapter in response to the hold disuse in- 
formation without holding the first channel 
which is set by the connection request sig- 
nal when a connection release request is 
received from the first terminal at the end of 
the data transmission to the second termi- 
nal. 

17. The connection hold control method as 
claimed in any of claims 11 to 16, which fur- 
ther comprises the steps of: 

(c) transmitting from the first terminal 
(TE#1) hold release request information 
which is made up of information which 
specifies the first terminal adapter (TA#1 ) as 
a destination and information which re- 
quests release of the first channel which is 
used for an immediately preceding data 
transmission to the second terminal (TE#2), 
said hold release request information being 
included in connection information which is 
transmitted together with a connection re- 
quest signal after the data transmission to 



the second terminal ends, and 
(d) releasing from the first terminal adapter 
the first channel which is used for the im- 
mediately preceding data transmission to 
5 the second terminal which ended when the 

hold release request information is received 
from the first terminal together with the con- 
nection request signal. 

70 18. The connection hold control method as 
claimed in any of claims 11 to 17, which fur- 
ther comprises the steps of: 

(c) transmitting from the first terminal 
(TE#1) terminal adapter specifying informa- 

15 tion which specifies the first terminal adapt- 

er (TA#1) as a destination, said terminal 
adapter specifying information being includ- 
ed within connection information which is 
transmitted together with a connection re- 

20 quest signal, 

(d) transmitting from the first terminal as 
data identification information related to one 
of the second and third terminals to which a 
control request is to be made and connec- 

25 tion hold control request information which 

includes a control request content selected 
from a group consisting of connect, connec- 
tion release, hold and hold release, 

(e) carrying out a control within the first 
30 terminal adapter to process data which is 

received from the first terminal following the 
terminal adapter specifying information with- 
in the first terminal adapter without transmit- 
ting the data to the communication network 

35 (60), and 

(d) carrying out a process of connect, con- 
nection release, hold and hold release with- 
in the first terminal adapter with respect to 
one of the second and third terminals 

40 (TE#2, TE#3) which is specified by the con- 

nection hold control request information in- 
cluded in the data which is received from 
the first terminal following the terminal 
adapter specifying information, so that a 

45 connection hold control is possible with re- 

spect to an arbitrary terminal by a data 
communication between the terminal and 
the terminal adapter. 

50 19. The connection hold control method as 
claimed in any of claims 11 to 18, character- 
ized in that the communication network (60) 
includes an asynchronous transfer mode 
(ATM) network. 

55 

20. The connection hold control method as 
claimed in claim 19, characterized in that each 
terminal (TE#1-TE#3) is provided with a high 
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performance parallel interface (HIPPI). 
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